JAN TO 195) 
18 226292 


VOLUME 7 : INDEX NUMBER NUMBER 12 
| _THE LIBRARY oF 
SERIA RE ORD 
| | AN 16 
December 1949 
The Soil Factor in Human Nutritional Problems................... 353 
Vaccenic Acid and Summer 356 
| 
N 
Published Monthly by 
THE Pb TION FOUNDATION, INC. 
CHRYSLER BUILDING NEW YORK 17, N. Y. 


Corraicst, , Nurarrion Founpatton Inc.,, New Yorx, U.S. A. 


| | 
| | 
| 

| 

| 


J. SraRre, Pu.D., M. D., of Schools of Medicine Public 


Harvard University; Associate in’ Medicine, Peter 
. Editorial Office, 695 Huntington Ave., Boston, Mass, 


Assistant Editor 


M. Kinsey, Harvard School of Publi Health, 695 Huntington Ave., 


Associate Editors 


a R. Burr, M.D., Mato Clinic, Rochester, Minn.” 
Vernon H. CHELDELIN, ‘Px.D., Department of Chemistry, Oregon State College, Corvallis 


J. Darsy, M.D,, Px.D., School of Medicine, Vanderbilt University, Nashville 
~ Cxarues §. Davipson, M 'D., Thorndike Memorial Laboratory, Boston City Hospital 


Wenve.. H, Grirrira, Pa. D., Department of Biochemistry and Nutrition, University of 
Texas Medical Branch, Galveston 


_ James M. Hunpiey, M D., Laboratory. of Biochemistry and Nutrition, imental 


Biology and Medicine Institute, National Institutes of Health, Bethesda, land 
Rosert E. Saank, M.D., School of ‘Medicine, Washington University, St. Louis 
es H. Suaw, Pu. D., Schools of Dental Medicine and Public Health, Harvard University, 
oston 
Esmonp E. Snetu, Pa.D., Department of Biochemistry, University of Wisconsin, Madison 


Exmer H. Srorz, of School of Medicine, University of 


Rochester, Rochester 


M. M. Wavrnosr, M.D, abs D., School of Medicine, University of Utah, Salt toes City 


Editorial Committee 


M. Atwater, M.D., American Public Health Assn. 
GeorcE R. Cowen, Px.D., Yale University 
Conrap A, Exvensem, Pu. D. , University of Wisconsin 
J. Murray Luck, Pu.D., Stanford University | 
James 8. McLxsrer, M.D., University of Alabama 
Henry C. SHerman, Pa.D., Columbia University 
Hazen Stresenine, Px.D., Bureau of Human Nutrition & Home Economics 
‘LeRoy Vorts, Pa.D., National Research Council 
M. Wiper, M.D., University of Minnesota 
James R. Wirson, M.D., Medical Association 
Joun B. Youmans, M.D., Vanderbilt University } 


Subscriptions. should be sent to The. Nutrition Foundation, Ine., Chrysler Building, New York 
17, N. ¥. Rate $3.00 per year in the United States and Canada; $3.50 in other countries. / 


Note: Items may be quoted from NUTRITION rome without s ot epee! perigee. If quotations 
are made, the editors ask only ete Spins be given to NUTR EWS and that they be 
made in such a way that the ori the is NUTRICION, Spanish 
of NUTRITION REVI is published b ca Mexicana, Durango 145, xico, 
DF a aa, are should be sent to this address. Aate $8 $3.00 (US. currency) or $15.00 (pesos mex- 


‘ 


» | 
| 
BY 
} 
| 
ai 
| 
| 
| > 
Be 
yo 


ERRATA 


G 
Vol. 7, No. 10, page 306 the formula (1 (; should read 


Vol. 7, No. 10, page 308, 2nd article, col. 1, line 12: Schultz should read Schlutz 


10 10 
‘N ( 
CMI 


| 
| 
| 
| 
| 
| 


NUTRITION REVIEWS 


Vou. 7 


DECEMBER, 1949 


No. 12 


THE SOIL FACTOR IN HUMAN NUTRITIONAL PROBLEMS 


About one hundred years ago, Chatin sug- 
gested an inverse relationship between the 
iodine content of soil and water and the 
occurrence of goiter in man. Possibly 
Chatin’s observations were not based on 
fact—no evidence is presented in support of 
the suggestion—nevertheless, they are sup- 
ported today by the experience of many 
workers in different parts of the world. 

It is of more than passing interest that 
during the intervening years, practically no 
other direct relationships of importance have 
been established between deficiencies of min- 
erals in the soil and human nutritional 
troubles resulting from these deficiencies in 
food, although speculation has been and is 
rife. The reason for this lies obviously in the 
almost insurmountable complications at- 
tendant upon long-time experiments with 
human subjects. Isolated communities de- 
pendent upon their own produce might be 
the answer. However, in the United States 
few such communities are available for 
study, and it has not been possible to sepa- 
rate economic and other-circumstances from 
soil conditions as causes of poor nutrition in 
such communities. 

Any sensible approach to the problem of 
soils in relation to human nutrition must 
therefore be indirect. Investigations of soils 
in relation to plant nutrition and in relation 
to animal nutrition are much less complex 
and the knowledge gained may be very useful 
in terms of human nutrition. Thus, if we can 
learn how to increase the nutritional quality 
of plants as grown for food we will have 
contributed to better human nutrition. If 
we can produce greater numbers of more 
healthy and productive animals through soil 
improvement programs, we will have again 
contributed to a higher level of human nutri- 
tion. For example, there are many areas 
where the maintenance of a family cow has 


not been practical because of a deficiency 
of cobalt or possibly copper and phosphorus 
in the soil. There are few contributions that 
will equal the correction of this trouble in 
raising the standard of living of farm 
families. 

Well-defined distribution patterns of a 
number of human diseases have long been 
recognized by public health authorities. 
These patterns invite speculation as to their 
possible relationship to soil characters par- 
ticularly when variations in these seem to 
bear some relationship to the geographic 
distribution of diseases. However, any in- 
ference that relationships of this kind are 
real and do exist has seldom been warranted 
on the basis of facts. For example, it is well 
known that the calcium content of the soil 
varies significantly from one soil to another 
as well as from one region to another. Local 
variations in calcium are generally due to 
differences in the soil parent material. Re- 
gional variations are more likely to be due 
to differences in climate and vegetation. 
Thus, as one goes from Florida to the north- 
west there is found to be a gradual increase 
in the calcium content of the soil that is 
correlated inversely with rainfall. There is 
evidence that this difference in calcium con- 
tent is also reflected in the calcium content 
of the vegetation. However, before it is in- 
ferred that this causes troubles in man, it 
must be established that differences of the 
magnitude and kind found in the food pro- 
duced on these soils are of importance in 
human nutrition. 

In contrast to the rather small over-all 
differences across the country there are rela- 
tively large local differences found in the 
calcium content of vegetation. These differ- 
ences are not always related to the total 
calcium content of the soil. In fact, any 
rational addition of calcium compounds to 
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the soil, in some cases, has failed to change 
materially the calcium absorbed by the 
plant. We thus arrive at a general principle 
often observed in soil-plant studies that the 
composition of a plant is influenced to a 
greater degree by soil type (the lowest cate- 
gory of soil classification) than by fertiliza- 
tion of that soil. Soil type in this sense 
includes, of course, factors such as chemical 
composition, microorganisms, and _ physical 
structure as well as climatic factors. 

These local differences in soil are of utmost 
importance in animal nutrition. Soil deficien- 
cies that cause troubles in animals are not 
confined to any one section of the United 
States although they may occur more fre- 
quently along the Atlantic Coastal Plain or 
the Northeast than they do in the Middle 
West. If man obtained his food from one 
soil only these local differences in soils might 
be responsible for the occurrence of nutri- 
tional troubles in man. As a first approxi- 
mation such a supposition seems more 
reasonable than one assuming important 
regional differences in food composition. 

This is illustrated by a study of the minor 
elements in native forages of the North Caro- 
lina Coastal Plain region which revealed 
striking variations in the cobalt content in 
every section. Thus, in all parts of the 
Coastal Plain there are soils supplying little 
or no cobalt, while other soils are supplying 
ample amounts to the vegetation. In general, 
fewer cobalt-deficient soils were found in the 
older sections near the Piedmont than in the 
younger sections near the coast. The vari- 
ability is so great, however, and the quanti- 
ties of cobalt are so small that no significant 
trend of this kind can be established. The 
region as a whole cannot be classified as 
cobalt deficient, although individual soil 
types can be so classified. 

The distribution patterns of some other 
minor elements such as copper, iron, and 
manganese in this Coastal Plain area were 
more definite. In fact for iron and manga- 
nese, highly significant trends were found. 
In general it was concluded that the older 
Coastal Plain soils were better than were the 
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younger soils. However, only the area ad- 
jacent to the ocean, the lowest marine ter- 
races, can be classified as bordering on 
deficiency in certain of these elements. 

This finding is contrary to the popular 
conception of the relationship between the 
mineral content of plants and the age (in 
terms of use) of a soil. Much has been spoken 
and written about impoverished - soils, 
leached soils, eroded soils, and otherwise 
“worn-out” soils and the occurrence of nutri- 
tional troubles in man. The truth of this 
cannot be denied (although confirmation is 
obviously difficult if not impossible) but the 
fallacy of the claims lies in the generaliza- 
tions that have been made. Soils that have 
been used for a relatively short time under 
one set of conditions might be classified as 
“worn-out” although it is questionable 
whether soil scientists would so speak of 
them. Under another set of conditions soils 
could be used for thousands of years and 
still retain a high level of fertility. Further- 
more, it is generally recognized that in a 
region such as the Atlantic Coastal Plain, 
the soils never had a phosphorus content 
sufficient to support an agricultural pro- 
gram including cattle. 

An example of a real effect of agriculture 
on soil is found in many parts of the Coastal 
Plain where high applications of phosphorus 
have been used for many years. On some of 
these soils little or no response to phosphorus 
is now being obtained because of the accumu- 
lation of this element over the years. Of 
course, a part of this lack of response is due 
to the fact that other elements have become 
limiting in relation to the phosphorus. The 
point is, however, that fertilization can grad- 
ually improve poorer soils and maintain the 
better soils. It is also often overlooked by 
those speculating about the deterioration of 
our soils that the soil is a dynamic system. 
It is continually repienishing its supply 
of minerals from an almost inexhaustible 
source, the parent rock. Normal erosion is 
continually removing the depleted surface 
layer. Decomposition of rock is continually 
deepening the soil profile. The soil, there- 
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fore, is not a bank that requires an equal 
deposit of fertilizer for each unit of nutrient 
element that is removed. It is only when the 
nutrients are utilized faster than nature can 
supply them that fertilizers are needed. 
Probably in no case do all the elements re- 
moved have to be replaced by man. 

Fertilizer practices have engendered con- 
troversial ideas in two respects. First, does 
any nutritional benefit other than an im- 
proved mineral content of the plant accrue 
as a result of fertilization? The evidence for 
a change in the amino acid composition of 
the plant protein as a result of fertilization 
that has been presented in the literature is 
not very convincing. The possibility that 
such changes occur cannot as yet be denied. 
In some carefully controlled forage experi- 
ments using sheep as a means of assaying 
such changes it was found that soil fertiliza- 
tion with superphosphate was not reflected 
in any improvement in the growth and health 
of the sheep that could not be accounted for 
by the greater phosphate content of the 
plant. On the other hand, when these forages 
were fed to rabbits, those from the high 
phosphate plots produced somewhat better 
growth in the rabbits that could not be 
accounted for by the difference in phos- 
phorus intake. Obviously, here is a field of 
research that will require many years of 
painstaking effort. The immediate practica- 
bility of such work is open to question, but 
this does not necessarily diminish its im- 
portance to nutritional problems. 

The second controversy of recent interest 
is the attack on commercial or ‘‘chemical”’ 
fertilizers by proponents of organic ferti- 
lizers. As in other appeals made to popular 
prejudice little, if any, real evidence is offered 
to support the contention that commercial 
fertilizers result in nutritional troubles of 
any kind in man. Here again, it is difficult to 
obtain the truth. In the design of experi- 
ments to test the relative values of inorganic 
and organic fertilizers on nutritional value in 
plants one is confronted with such problems 
as differences in the rate in which the ferti- 
lizer elements become available from the 
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two kinds of material. Thus nitrogen and 
phosphorus may be released very slowly from 
a compost. This results in differences in the 
growth and maturity of the plants at any 
particular time. The vitamin content will 
thus be different whether the plants are 
harvested on the same day or at the same 
stage of maturity on different dates. Com- 
parisons of this kind are not valid with 
respect to the effect of any particular source 
of the fertilizer elements. There is, in fact, 
some question as to whether valid compara- 
tive experiments can be set up to measure 
the effects of such different materials as 
composts and inorganic compounds on nu- 
tritional value in plants. 

In general, the results obtained so far do 
not indicate any important differences in 
the vitamin content of vegetables grown with 
compost as compared with commercial ferti- 
lizers. If, however, we are to supply an 
adequate diet for man, we must have an 
abundant supply of fertilizers. To attempt 
to rely wholly on our limited supply of ‘‘or- 
ganics’’ would prove disastrous even though 
further work might demonstrate some slight 
advantage from a nutritional point of view. 

Investigations of the relationship between 
soils and nutrition have the important func- 
tion of indicating how greater quantities of 
a better food supply can be provided for 
increasing world populations. During most 
of man’s agrarian existence he has been able 
to grow his food on the best soils. With 
rapidly increasing populations that day is 
passing and he must learn to use soils of a 
lower fertility level. Basic information about 
the effect of soil characteristics on the nu- 
tritional quality of food should be obtained 
now in order that problems when they arise 
can be solved intelligently. Probably no criti- 
cal situation exists at the present time. One 
could occur as demand for more food forces 
its production on less desirable soils. 


KENNETH C. BEESON 

U.S. Plant, Soil and Nutrition 
Laboratory 

Ithaca, N.Y. 
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VACCENIC ACID AND SUMMER BUTTER 


Evidence for the existence of a “summer 
butter factor” and its identity with vaccenic 
acid (A''-octadecanoic acid) has been re- 
viewed previously (Nutrition Reviews 6, 104 
(1948)). Three different laboratories have 
recently reported their inability to find any 
growth-promoting action of vaccenic acid in 
rats. Some of these investigators have also 
failed to demonstrate any growth-promoting 
action of summer butter when compared 
with other types of fat. 

H. J. Deuel et al. (J. Nutrition 35, 301 
(1948)) have described experiments in which 
they could find no growth-promoting action 
of vaccenic acid. The vaccenic acid used in 
their work was extracted from partially 
hydrogenated China wood oil (a good source 
of this compound) and identified by ap- 
propriate chemical tests. Also, they fed 
hydrogenated China wood oil as such, again 
with negative results. H. Nath, V. H. Barki, 
C. A. Elvehjem, and E. B. Hart (/bid. 36, 
761 (1948)) have reported similar results. 
The vaccenic acid used in their experiments 
was isolated from butterfat or commercial 
hydrogenated cottonseed oil (Crisco). They 
also used the cis and trans forms of synthetic 
vaccenic acid with negative results. Further 
negative results have been reported by B. 
von Euler, H. von Euler, and G. Lindeman 
(Arkiv kemi, mineral. geol. 26B, No. 3 
(1948)) using vaccenic acid prepared from 
pure beta-oleostearic acid. 

These reports would seem to establish that 
vaccenic acid has no growth-stimulating 
action in rats with the experimental condi- 
tions used. It is possible that the dietary 
conditions or materials used by J. Boer, 
B. C. P. Jansen, and A. Kentie (J. Nutrition 
33, 339 (1947)) in their original work may 
have been sufficiently different to permit 
them to demonstrate this effect. It should 
be noted however that subsequent in- 
vestigators have used diets and conditions 
patterned after or similar to those used by 


the Dutch¥group as well as various other 
dietary modifications with equally negative 
results. 

H. J. Deuel et al. (J. Nutrition 38, 361 
(1949)) thought it possible that Boer and 
associates (loc. cit.) may have been mistaken 
in the identification of their ‘‘summer butter 
factor” as vaccenic acid. A'-Octadecanoic 
acid has some chemical properties very 
similar to vaccenic acid. Accordingly they 
carried out tests feeding trans-A'*-octadeca- 
noic, a cis-trans-mixture of A® and A"- 
octadecanoic acids, as well as a 50-50 
mixture of trans-A" and A’-octadecanoic 
acids. Again no growth stimulation was 
observed. 

It is possible that the effects observed by 
Boer et al. may have been due to still other 
substances found in butter. However, there 
are reports which cast considerable doubt on 
the existence of a “summer butter factor.” 

Some investigators (B. von Euler, H. 
von Euler, and I. Saberg, Die Ernahrung 8, 
257 (1943); B. von Euler and H. von Euler, 
Arkw kemi, mineral. geol. 25B, No. 2 (1948)) 
have found no measurable growth-promot- 
ing action of summer | tter. H. J. Deuel, 
E. Movitt, L. F. Hallman, and F. Mattson 
(J. Nutrition 27, 107 (1944)) have obtained 
similar results. Deuel et al. (loc. cit. 1948) 
did find summer butter diets superior to 
diets containing rapeseed oil in confirmation 
of the results of Boer et al. (loc. cit.). How- 
ever, they attributed this effect to the high 
content of erucic acid and the poor di- 
gestibility of the fat. 

Vaccenic acid would not improve growth 
on the the rapeseed diets in their experi- 
ments. Nath et al. (loc. cit.) did find that 
butterfat promoted better growth than corn 
oil when lactose was the sole carbohydrate 
in the diet, but not when other carbohy- 
drates were used, as previously reported by 
R. K. Boutwell, R. P. Geyer, C. A. 
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Elvehjem, and E. B. Hart (J. Dairy Sci. 26, 
429 (1943)). However, vaccenic acid did not 
appear to be concerned in this difference. 
The question of the existence of a summer 
butter factor verges on the controversial 
question as to whether any type of butter is 
superior in growth-promoting action to good 
vegetable oils. This subject has been re- 
viewed on numerous previous occasions and 
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will not be discussed here (Nutrition Reviews 
1, 358 (1943); 2, 165, 267 (1944); 3, 271 
(1945); 4, 140 (1946)). Whatever may be the 
final outcome with the conflicting reports on 
the nutritive value of butter, it appears that 
vaccenic acid has no growth-promoting 
action in rats. Whether any other substances 
in butter can be shown to have this property 
remains to be determined. 
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